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PREFACE 


A review of the petroleum industry in California in 1923 shows 
that the production and distribution of 262,876,000 barrels of oil 
from wells within the State were accompanied by accidents that re- 
sulted in the loss of 75 lives and in injury to 8,432 employees, exclu- 
sive of minor injuries that caused disablement for less than one day. 
The accidents during the year caused a loss of time equivalent to 
669,407 man days of labor. ‘hese figures are based on an examina- 
tion of reports made by operating companies to the Industrial Acci- 
dent Commission of California. 

In view of the accident-prevention work done in California by the 
industry and by the industrial commission of the State, it is believed 
that the losses from accidents there are fairly indicative of similar 
losses in other petroleum-producing States. Evidently much labor 
is lost and much personal suffering is caused each year by accidents 
that attend the production and distribution of the Nation’s oil and 
oil products. Many of the accidents may properly be classed as 
‘‘preventable.” 

The aim of the Bureau of Mines in publishing this report is to make 
available, in definite and concrete form, a reliable basis for the work 
of safety engineers and others interested in the prevention of acci- 
dents in the petroleum industry. The bureau hopes that this report 
will aid the establishment of a uniform method of presenting facts 
statistically so that progress in accident-prevention work may be 
accurately gauged and fair comparisons made as between companies 
in the same State or in different States and as between the entire 
industry in one State and in another State. Efforts at accident pre- 
vention based on sound judgment and on accident statistics care- 
fully and uniformly compiled should attain the desired results with 
the greatest economy of time, money, and effort. 

Scorr Turner, Director. 
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ACCIDENTS IN THE CALIFORNIA PETROLEUM INDUSTRY 
IN 1923 


By H. C. Miuumr and C. E. STeipEn 


INTRODUCTION 


In any industry the basis of effective work for the prevention of 
accidents must be a thorough understanding of the occupational 
hazards; without this knowledge no real progress in the elimination 
of accidents is possible. A statistical study of accidents grouped by 
causes and occupations shows the risks involved and indicates where 
improvement is most urgently needed. It is essential that accident 
statistics shall be compiled on a uniform plan by the individual 
companies and operators and by State and Federal organizations, 
in order that the hazards of different occupations in different fields 
or different States may be fairly compared. 

The scheme of accident tabulation outlined in this report has 
been adopted by several California oil companies and has met their 
requirements. It is hoped that other companies will adopt this plan, 
in order that, as the safety movement gains momentum, the records 
of companies, or of departments within a company, or of individual 
companies may be compared with those of the State as a whole. A 
uniform plan of accident classification in the petroleum industry, if 
adopted by all States where such accidents occur, would be of especial 
value in permitting comparison of the records of different States. 

In the tables that follow no attempt has been made to schedule the 
number of accidents per unit of men employed ney pres or 
the number of days lost per unit of time (severity rate). 

There is no agency in California, private, State, or national, ‘to 
which the companies and operators report the Gumbee of men in 
their employ or the number of hours these men are exposed to 
occupational hazards. Several California petroleum companies, - 
however, have adopted for their own information the policy of ex- 
pressing their accident-frequency rates in terms of the number of 
lost-time accidents per million hours’ exposure of the working force 
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and their severity rates in terms of the number of days lost per ; 
thousand man hours worked. This method of reporting frequency | 
and severity rates is in line with recommendations of the International | 
Association of Industrial Accident Boards and Commissions, the | 
United States Department of Labor, Bureau of Labor Statistics, and | 
the National Safety Council. Only on such a basis can progress — 
in accident prevention best be gauged and a true comparison be | 
made between the records of two companies or between departments _ 
within the same company. 

In this report the time lost by temporary disability is the actual 
duration of the disability in working days. No accident has been 
considered unless the resultant time lost was longer than the day on | 
which the injury occurred. Hernia is considered a temporary dis- 
ability on the basis of actual time lost. For fatalities and permanent 
disabilities the weighting table used by the industrial Accident Com- 
mission. of California, which is based on the table advocated by the 
International Association of Industrial Accident Boards and Com- 
missions, is used. Hythis table a death or permanent total disability 
is weighted as 6,000 days‘last and permanent partial disabilities are 
weighted as percentages of pernianent total disabilities. 

Permanent partial disability includ@svall accidents resulting in 
the loss of one foot, leg, arm, hand, eve, oor More fingers, one 
or more toes, any dislocation where ligaments ar 
injury known in surgery to be a permanent partial dh 
duration of disability for accidents of this latter type is taken as the 


was divided into four main divisions, as follows: Drilling and p 
ing, pipe line, refinery, and sales or marketing. It was impo: 
from the records available to segregate further any division | 
that phase of the work ordinarily included under engineering a 
construction work. For this reason the number of accidents in tl'¢ 
pipe-line and transportation division and in the refinery division is 
naturally high, as much new construction work was done during thf 
year 1923. Many new tanks were erected in the pipe-line division; 
new refineries were built, and others enlarged. This fact will non 
alter the value of this report, because such construction work is- 
more or less constant in these divisions, though it is usually on a‘! 
smaller scale or is spread over a longer period of time. No attempt — 
was made to include in this classification any marine accidents, as , 
. the reports of accidents on oil tankers and ships were in the main : 
incomplete. 

Table 1 shows the number of accidents, the resulting days lost, and 
the corresponding percentages for all the divisions of the California 
petroleum industry during 1923. 
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TaBLe 1 sa age of accidents and days lost with percentages for all divisions of 
the California petroleum industry for calendar year 1928 


Number | Per cent | Number | Per cent 
Division of aceci- | of total | of days | of total 
dents | accidents lost time lost 


Drilling and producing......_.-......-------------------------- 6, 310 cS 18 | 522, 751 78. 09 


Pipe line transportation Sh eenenide uieeiwes kceee agence 667 7. 5A 39, S26 5.95 
Ve ah Mem een ae eam ee ed eek gto ok 930 10. 93 72, 620 1u. 85 

Sales and marketing.................-.-2----- 22 eee eee 600 | ° 7.05 34, 210) 5.11 
All divisions. .........-..-..-----. 000-22 ee ee eee eee eee 8,507} 100.00 | 669, 407 | 100. 00 


In addition to the total accidents given in Table 1 there were 218 
in the drilling and producing, 6 in the pipe-line and transportation, 
14 in the refinery, and 10 in the sales and marketing divisions which 
could net be classified on account of the lack of sufficient data on 
the original accident reports. 


ACKNOWLEDGMENTS 


The writers acknowledge the courtesy of the commissioners of the 
Industrial Accident Commission of California for the permission they 
granted to gather from their files the data upon which this report is 
based. The writers are also deeply indebted to E. G. Sheibley, T. W, 
Osgood, G. Chester Brown, J. Wesley Gebb, and C. R. MacDonald, 
of the Industrial Accident Commission: to Roy Kelly, manager, in- 
dustrial relations, Associated Oil Co.; to members of the safety board, 
Union Oil €Co., especially Ralph Reed and George F. Prussing; to the 
officials of the safety division, personnel department, Standard Oil 
Co. of California; to C. C. Scharpenberg and Arthur Johnson, ‘of, tha 
producing department, Standard Oil Co. of California; to J. Ly Glen- 
pon, superintendent, department of safety, General Petroleum Corp.; 
to W. W. Adams, J. R. Reeve, B. O. Pickard, F. C.,Gregory, H, C. 
Fowler, and C. P. Bowie, of the Bureau of Mines; and to F. B. Tough, 
formerly of the bureau. 


SOURCE AND SCOPE OF STATISTICS, 


The tables that follow present statistics of indusunely sa juries sus- 
tained by employees of the California petroleum industry during tho 
calendar year 1923. The records of these accidents were compited 
from data taken from the accident reports sent by operators to the 
Industrial Accident Commission of California. .'These data have been 
_ tabulated to show the cause of the accidents, part of thé workrhan’s 
body affected, time lost in days, and:octupation of.the injured: for 
each of thé four main divisions of the oil industry... ‘This: work should 
prove valuable to: the officials and safety engineers of the -oil: com- 
pomes 7 me id Bows the. cause and: ner ‘of ‘all: accidents to 
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employees of oil companies, regardless of the magnitude of their 
operations. A study of the tables will enable those interested in 
accident prevention to base their efforts on something tangible and 
extensive enough to represent average conditions in California. 
These tables will familiarize an employee with the frequency and 
seriousness of the accidents which happen around him every day 
and should tend to acquaint him with the true nature of the nezards 
of the work in which he is engaged. 

The loss of 669,407 working days represents the work of approxi- 
mately 2,000 men for one year, and if the scope of this report admitted 
converting this time in days lost into equivalent dollars and cents 
there would still have to be taken into consideration such factors as 
hospital and medical fees, the indirect cost which every accident 
brings in suffering to the injured and his dependents, and the decreased 
morale of the workers associated with the injured. 

The benefits of accident prevention are threefold: (1) They lower 
costs to the employer, (2) the employee is spared suffering and reduc- 
tion of wage-earning ability, and (3) the community at large profits 
because less caring for the maimed and disabled is required. Safety 
measures therefore justify their existence and should be furthered 
vigorously by every executive and employee. 


DRILLING AND PRODUCING ACCIDENTS 


Table 2 classifies accidents to drilling and production employees as 
to cause. It should be noted that the machinery at drilling and 
producing wells was responsible for 20.27 per cent of the total number 
of accidents and for 36.71 per cent of the total time lost in days. 
Not all of these accidents could have been prevented, though ade- 
quate guards would have eliminated a large percentage. Accidents 
at draw works caused the most loss of time. The data show that the 
most dangerous single piece of machinery is the rotary draw-works 
cathead. Seven fatal accidents resulted from workers getting caught 
in the catline or between the catline and the cathead. In six of 
these the injured man was drawn into the cathead, where an arm or 
leg was severed or other bodily injuries received which resulted in 
death. Such accidents as are caused by the bursting of rotary brake- 
drums, breaking of sprocket chains, or workmen getting caught in 
chains and carried into sprockets, plus those caused by the cath-ads, 
comprise nearly all the serious draw-works accidents. Most of these 
could have been avoided. | 

Breaking of. lines caused injuries that brought about 12.78 per 
cent of the days lost at the wells, although the number of accidents 
from this cauc*> represents only 2.66 per cent of the total. The few 
accidents caused by lines breaking were serious and entailed great 
loss of time. The number of such accidents can be materially reduced 
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by frequent and thorough inspection of the sand, casing, cat, and jerk 
lines and rejecting for further use those which show wear. Prevention 
of one accident may pay for several new lines. 

Casing and tubing tongs were responsible for the greatest number 
of machinery accidents at the drilling and producing wells. Most of 
these accidents can be prevented by educating employees to step out- 
side the danger zone when drill pipe, tubing, or casing is being made 
up. A number can be prevented by providing safety lines of ample 
strength for the lead and back-up tongs or by using a “‘cart-wheel”’ 
guard on the rod wrench when rods are broken. 

Elevators ranked second in numerical importance as a cause of ma- 
chinery accidents at wells. The injuries caused were usually due to 
workers getting their fingers or toes between a descending elevator 
and the rotary table or between the elevator and the slips. Here, 
again, an educational campaign can accomplish much good. The 
workmen should be shown the right and wrong way of doing their 
work and if necessary frequently reminded of the former, so that 
keeping their fingers and toes out of the danger zone will become a 
habit. Employers can help in another way to prevent many of these 
accidents by equipping the slips with long handles, so that there can 
be no possibility of the elvators mashing hands or fingers. To many 
workers on the derrick floor such suggestions may seem trivial, but 
statistics show that more care and concentrated thought are neces- 
sary if such accidents are to be eliminated. 

During 1923 eight men fell from derrick platforms and were killed 
because they failed to wear safety belts—inexcusable carelessness 
from the safety man’s viewpoint. Six men were killed by material 
falling from the derrick onto those below. Accidents of this nature 
are usually due to a fellow worker’s carelessness and can not always be 
blamed on the one who was killed. The practice of leaving material 
and tools loose above the derrick floor should not be tolerated. When 
tools are used overhead they should be returned to the floor imme- 
diately after use and not allowed to remain on the double or fourble 
board platforms or elsewhere in the derrick whence they may fall 
when dislodged by vibration of the derrick during drilling or by other 
causes. The decking plank of all derrick platforms should be bolted 
to the derrick girts, so that if struck and broken by the traveling 
block, elevator, or stand of pipe it will not fall and cause an injury 
to those below. A wire nailed or otherwise securely fastened to the 
end of the finger board and tied to a derrick member will prevent a 
loosened finger board from falling. Every well crew should make 
sure that everything overhead is securely fastened before doing any 
work on the derrick floor. The time taken to send a man to inspect 
a derrick is nothing compared to the delay an accident may occasion. 
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“Employers should effect the sincere coopération of employees in. 
the prevention of accidents, but they must'not overlook the fact that 
before most workers will accept the principles of accident prevention 
the working places must be made safe. 

Table 2 classifies the 6,310 ‘drilling and production accidents. 
The causes of the accidents have been grouped in 16 main divisions, 
each with one or more subtitles. In addition to showing for bach 
division the total number of accidents and days lost, with percentage 
of the total, the accidents listed have been further segregated to show 


the ay of the body affec ted. | 
£ ik ‘ v. 4 
‘ TABLE 2.— Drilling dina producing accidents, eT by causes 
ie. Os aod | ae . Part of body affected 
hea * pm ; Num- Sans 
: ber of Time 
Cause of accident ipa | | | Jost 
; ace : Shoul-! 'HTands, Trunk Foct, days 
i a - | dents ; Byes ; Head| Face pent fingers; back. ankle, Legs 
|. > All catuses 
All COUIS@S ooo eect renusepeeetecs 16,310 | 644) 264 | 266 519 | 1,679 | 1,002) 1,311 | 624 | 522,751 
PCP-COI Se cot ae ee eet VOU 00 ee cc oh tacts ctl e nS eect se Lae Ns ere te 100. 00 
Heary lifting and straining | 
Fleavy lifting and str: sling ee 2 ae a eeeons 87 16 431 1| 20! 8 767 
Per cent pf grand total_-...-...- Siddilsetennlwewes ital | sees eee eet eee lies 1 68 
Dropping objects or materials 
handled 
Dropping objects or materials... §, 634° 
Per cont of grand totul,.--....-- 1. 08 
Slepping on objects 
EN US 2S Se.ot a cekinae eiela swe ed 1, 583 
Miscellaneous. ......2....222.-2- 203 
PP OUATS oo edat el ged i Ld 2, 486 
Per cent of grand total... 2.2.22. 0. 47 
—=————— 
Running into or striking abjects 
Nails or Wire. ill 2.2 eee eee 1, 337 
NMiseellanmeous_ oo. 22. lee. 2,312 
is 5) 5 Uncen trem Ste reer eee eee 3, CAD. 
Per cent uf grand total. 2222.00 .. | 0.70 
; foe = 
Struck by moring objects 
Caught het wee n os ets and ma- 
COTES Ss dese a emtecucren sees 7, BO 
Struck by objec {So eee eas 12, 863 
Total. reid 20, 202 
Per cent of grand. total..._...... . 7C 3. 86 
Struck by falltng objects 
From derrick.........2........-- : - ' -12{~ 41, 795 
Tools and materials...2.22-2222- 40, 29, 811 
© oe  Pobibsaueeiorouts ous | 71, 606, 
Per cent of grand total... 2.._... 37 | : Hcesdeh cette ara nit aa ll Steal args Diane oat in yore tasks 13. 70 
Dropping objects (not handled by 
tnjured) | 
Tools or materials. . Se seadatetote | 8 144 4{ 22,590 
Per cent of yraud total. ...2 2... 2. 08° 5 x aces 4.32 


(See notes at end of table.) 
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TABLE 2.—Drilling and producing accidents, classified by causes—Continued 


Part of body affected 


Num- 
ber of 
accl- Shoul- 
deuts | Eyes ' Head| Face} ders, 


Cause of accident 


ee ee ee eee ed 


Falls of persons 


shopping and tipping. .....-..- 373 |... 
Irte holes or woprutected places - 
From wlerrick.......-....-.------ 
Preuy derrick ladder Seats aan he 28 (ieee eel! “Dede 
Seon: ladders and sesffolds......) 0 Of Joss. lille 
roam automobiles, trucks_...._.. sv fot... 
From ather elevations ewaiewete HO J.....- 
ONAL ce or a Bete ee = 
Fer cent of grand total........ 2] IL leis, sane use) ee oe leeieae 
Hand tools | 
M-mmers, hatchets..........2.-- 112 2 3 3 3 69 6 14 12 1, 391 
Wren ie Efttinith Sean et ete hs Rhee 259 |. 8. 3 5 13 v5) 4 2 4 6, 674 
TONS ole tee ele tS ine oe 71 ee 1 3 2 7 6 (a Dees 181 
ia} -. pries, bars, ete........-..- 64 1 5 8 3 11 8 21 7 1, 001 
Misa = iLineous Seether SELON ETE EES 60 2 4 1 3 30 3 1] 6 493 
Trtal..... sight PRO cxGcgs ly duc cctedllbacescel| soeeedteews ; ceceec[ee---.| 9, 740 
Per cent of grand total. ...... 2.) SU? bose ton. ep aol! See Sale sate Gate 1, 86 
see Ss Se Se en Se ee 
Axtomotiles, trucks, and (tractors ° 
RORSIDP sect oco ct ceed 2] 1 1 1 3 11 1 1 2 615 
(Dersting Ne a et nee Mee De OG |. oo. 5 3 18 37 19 5 9 8, 534 
PIG DR eet cee he : I i ee Palecoced OS bideciis 4 ewes 5 6,379 
Misceelianecus. .0...0.-.--.----e. a ence) Eee ee] Reesiemarrt 1 A Meera, Westenra: Moon ees 20 
i Ein) 2) Lee ee ee Cerne Ie 
Per cent of grand total 


- Vehicles 


Plows, scrapers, etc 


tiscellameous.....2..2-2222-2 88. 
TOU ost i ie on heed 
Per cent of grand total. ........- 
Burns 
Sas and off...2 0222. ll. 
viet MPAs ce eet ek 
“eam and hot water 
y, i. cneity..... (Rite Ae 2 ett 
Acety. ONO Cele eee See its 
Maser ilameous._..--.-22.. 2228 e. 
TOPO ee pe ah cat | 
Per cent of grand total. 
Flying objects ae ao [o 
Chips from material_.........._. 179 | 153 1 4 7 Brice Set 1 5 5, 749 
Chips from tools............___. 18 TY Wie cohate es 3 2 esohopailiewessed 2 542 
Firticles from grinding wheels. 17 16 j.....-|----.-}.-~----|-----.-1--------|------- ] 68 
lyin < particles. ............._.. 333 328 1 2 1 i eee eee ger mee en 3, 010 
Micetnieds tir Lhe wes Gecet 65 59 1 2 1 i eens octet 1 2,277 | 
PROMA Ys ocics tard pit Bo Tn a! O12 to eel seteculewesee | eS Cs ee ee es 11, 646 
Per cent of grand tctal._.....__. fe PO ecto te 20 eee Me othe oy 2 eee eee eee ee 2. 
Machinery at cole produc- - i a : 
ing wel 
Draw works: 
DMIG jacana se tag ce teks 14 |. eee 4 ] 2 2 4 ) ls eee 24, 216 
Sprockets. ...-.--..-..... 1) MGS ioc cred aM oon el sae tite 2 2 eilewee: 6, 102 
Pans wecdehewan ce 6] 1 7 3 5 16 7 10 12) 10,053 
aL | | ae eeneree enone ea Re Ee ge eee | nee ret Drees ] De be binteasdlade peaeoud 1 254 
Cathead. _.........-.......... 68 |. __ 5 |...... 2B 30 4 1 5] 41, 754 
Clutch, etc...... any 62 ' |. 3 7 7 10 6 6' 4 791 


(See notes at end of table.) 
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TABLE 2.—Drilling and producing accidents, classified by causes Continued 


ber of 
: ro 
Cause of accident are 
dents 

Rotary engine: 

Fist nechs cece cence tela re) 

BHTOCKOl S222 og 22 eee ee. 4 

Eccentrices.. 2 2-2-2. --- eee eee 18 

Miscellaneous__..-.2.-2.2.22.. 4 
Rotary table: 

Shaft, zears, sprockets_.._..__- 17 

Miscellaneous. .2.-222 222. 3 
PUMPS s6co-2ecoecesocsooesed oe 40 
Calf wheel: 

Sprocket, chain. 22-2. elle 1 

Miscellaneous... -.------- ee 7 
Bull wheel: 

Pegs, shaft, ete....---.-- eee 212 

ROWS 4) oowet heats sete aos 314 
Band wheel: 

Belt ..426--3.c29. nets cca escccee 2 

Shaft and miscellaneous. -..... 2 
Standard engine: 

Pinwheel uve itscewteccows 3 

Pulley, belt_.2222-22- eee sf) 

Miscellaneous. ._-..22-.2.-2-.. 1 
Pitinanicd nite hele Bot ek 6 
Wilking beam: Falling from... 3 


Stufling box: Polishrod, grip, ete}, 38 
Gas enyine: 

Filywheel_. 2.2222 eee. eee. 24 

Gears, cluteh, ete_-.2.-22 22. g 

Cranking ~ ..._..--_-.- 2.2L... 7 
Motor: Pulley, shaft, gears... 22. 4 
Traveling blocks: 

YS A all oh Gen ee eae A nA oe 12 

Cauuht in... 22 eee eee eee 73 

Miscelluneous. 2.002. 00.22--2. 4 
TONGS. 2k occ orca doleScee e's 32 
Crown blocks: 

Caught in _...-2--- 22 eee eee 9 

Hit by falling. 22-22... 2 1 
Elevators: 

Hit by falling......----..-..2. 46 

Caught between slips, ete... 2. 109 

Caught in, latching. 2.22.22... 148 
Breaking of lines: 

Casing line_...---------------- 10 

Sand line...... 2-22 - eee eee 14 

Cat. or jerk line_..22.2 02-22 ee. 20 
Casing tongs: 

Strick Hos eessce eee see oe 8 267 

Caught in....--lel eee ee 61 

Hit bx talline 2.2622 ose esoue es 25 
Rotary hose........------------- 8 
Sand ree]... eee eee eee eee § 
Caught in lines_...-2-....-----. -| 226 
Miscellaneous... ..-..-.--------- 11 

‘ 
Total...........---.-.--.--. ny2,70 
Per cent of grand total. ........ 20. 27 
Other machinery 
BHO P82: cs ete de cew ss Sea steoc 34 
Compressor plants. ...0---.----- 15 
Pumping jack plantS_...-...2-2- i) 
Miscelluneous_..-..-.--2.-2--2.- 7 
TOA: «exhort eee ct 26] 

Per cent of grand total_.....-... 0. 97 


Part of body affected 


| shout-| | Foot | 
spe. (Hands, Trunk) oa! 
Eyes | Head: Face oer, fingers, back ankle, Legs 
rms toes 
RRIARS Setegh ree | Ae 2 2 se Een ey ores 
eon wes | EN ae es te beer eee Dl oe. ies Bae are 1 
LeSeenl vetoes acwies 1 5 ] 4 7 
tiie al ee ae cee beta ea us ciate Hee staes 2 
Pe eee i Beeman eh | peeereea 1 a 
Beene Slee lig at Sec isl ate ek SR eh Se ula 2 ] 
3 2 2 2 24 a a ee 5 
PEE SEs eee Ween niY Saeco ICP eau ee! PLE ae |e eee 
easeroate 1 ties Nae peers 2 2 | eae 
ee 2 Now ose 2 2 3 1 
Hts Shee i... 2 4 1 4 1 2 
Spee aTe es arSETe) (Reyer ROE e eee ae epee | ie eae 1 
cpa 0 Nera ise [eyagataiten)| sateen | eee Tee 
geile feel eres 1 Dele cst oes Ne atenie os ca 
Ere 7 A Reece 1 2 lentes es Late iS hake S 
a esowe|odcteci Booties leettoad sleet oe [veered | ah Peer 
stieell eee obo eee beeen One ceae és ee 
Pap pes, Dist tees ene pee mee: [aan 2 1. aoe 
eas is MAT creas 2 24 ] 1 1 
ete, 2 lascetcledceeaclexds cess ees 1 1 
Basucs | eee | 6 lege de tents mls 
Pee eed, (reer epee eet oe) De maAg ear 4 2 1 ee 
wocete [eee eSsleescs clos SU 4 ove esos. bobosd shccud 
noeeeliececs Lees 2 in eee 3 2 
bums eelaeu alse 3 WO). zercstinl tele ies Baele borate 
BS aie epi s a ol Maeie 4y [ecco eS 
1 9 10 s2csse% 3 6 2 L 
De petee |) Ree peer mer Bees oe ie Sat Races Nast ke 
edcctSoote.[setackisscoee As teccde|t hoy tere eh 
Shela rs Sel eee 3 8 5 23 4 
hows |ocomelec ese 1 as 1 Ny en sone 
Y gtecia Sears esta eee 4 140 2 Seen 
Maas ) caer 5 sie euee 1 
1 2. oases Sonido eect | See Pee ces 1 
1 2 3 , re, on oon 3 
4 41 16 40 6 40 
Sseeuai? Pleeleckeens ap The t a ena 
1 1 1 Sedesce)  adiloedesscleoolcd 
See ee aay ae 2] 6 
es ied eee ee | 1; 2 
1 | Pee | erred 2 | 1 2 
2 1 3 3), 2] 2 f_..---- 2 
LSower' ince ueleeend 1 ace 
Leamse ieee aslemeses 1 1 .--.-.-! 
| Ieee RD anes eee Rien ene 
Bee ee ees 
(See notes at end of table.) 
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TaBLe 2.—Drilling and producing accidents, classified by causes—Continued 


Part of body affected 
pe 
Cause of accident Hers | | ait lost, 
dents Eyes Head: Face | ders, ade sai ankle Legs | 98Y8 
| arms | "UBC 
Miscellaneous 
Gas explosion. __............---- $34 ae | 3 3 ri ees 1 | 12,817 
Hotler flareback..._..-..2-2-.--- 81 1 1 59 7 Ol eles 1 3 1, 
Horses, mules, insects, poison | 
oak, ete. oo. .- 2-2 eee eee Qi ert ee ero ae 2 2 1 2 2 101 
SOOGTS' cscs tec reuetesesedte 33 } ie eee 2 28 | soca seul deste 1 770 
Wicker$_. 222.2200. 22222 ee 118 | 2 1 | ental 6 103 |... 2 4 1, 262 
Gassed 2.0. e | i are ee eee eine ar Cane ae” Seats 2 ete pace 89 
Horse play — 2. ......---..------ Te Gokiows | Nicene rere eee emits aeahandiasesee8 Frat Pete 21 
Miscellaneous. _._........------- 233 1 4| 1, 4; 1 3 | 2 1{ 7,128 
Stale 2 chetive teal) MATa secansas eee ee ee locedeacl aca iene 23, 448 
Per cent of grand total..._.....- 5. 09 pateeestees Vopartie eee (es tree ates | eee eee | amen. 4. 48 
{ t 
Includes 59 fatal accidents. TIncludes 8 fatal accidents. 
SIncludes 1 fatal accident. $Includes 3 fatal accidents. 
§ Includes 6 fatal accidents, * Includes 13 futal accidents. 
‘Tncludes 4 fatal accidents. 10 Includes 5 fatal accidents. 
§ Includes 10 fatal accidents. 1 Includes 22 fatal accidents 


Includes 2 fatal accidents. 


TaBLE 3.—Summary of data regarding causes and number of injuries, by extent of 
disability and roles days lost resulting from each class of injuries 


Number of injuries Severity of 


injuries 
Cause of accident Perma-| Temporary disability Total Per 
nent otal | cent of 


Total | Deaths! partial | ee total 
disa- |15 days; 8to14| 1to7 pe 


: time 
bility |orover| duys days days lost 
All causes......-...22..-.-2--- 6, 310 59 253 | 1,697 | 1,080] 3,271 | 522,751 | 100.00 
Heavy lifting and straining._...____- §25 |. sc2ue2. 1 153 94 27 8, 767 1. 68 
Dropping objects or materials han- 

Ble cbt eM a ate tues ec ee th at 394 |_-wl. 8 2 119 59 214 5, 684 1.08 
Senping on objects. .-...-.2.2- 2k 226 j_----.-- 1 33 42 150 2, 486 47 
Running into or striking objects__... 278 |_.--_--- 4 53 62 159 3, 649 .70 
Struck by moving objects.._.......- | 612 1 17 174 98 322 } 20, 202 3. 86 
Struck by falling objects_._-.-...--- 402 10 13 125 63 191 71, 606 13. 70 
Dropping objects (not handled) ....- ' =: 191 2 24 72 43 50 | 22,590 4. 32 

alls of ase esa ies Seca 708 13 13 251 120 306 | 98, 306 18. 80 

REM Me esertne he, gis ae ee eae 320 1 2 60 56 201 9, 740 1. 86 

attomobles, trucks, etc __ Mev ondewees 133 1 i) 64 19 44 10,448 2.01 

Lapwncw sled decaswcuues canewewe D7 coeeaden cetwoean 4 4 9 1 . 04 

Burns Leas ouiesuacwesaceneoesiorece 236 8 lazoecnse 50 $1 121 | 88,411 6, 39 

Ting objects Seemew Sicaeeste weeceewnk 612 |........ 14 29 §3 517 | 11,646 2.23 
at drilling and produc- 

ing wells...... uacwewsaeece Ucenees -| 1,379 72 145 408 191 $13 | 101, 805 86. 71 

Othar MOchinery...cccoccccccecccace 61 1 6 19 11 25 8, 731 1. 67 

Miscellaneous, .......ccccoccecccace 821 8 7 74 65 172 i} 4 48 


OAUSES OF INJURIES AND EXTENT OF DISABILITY 


Table 3 tabulates the number of injuries and the corresponding 
time in days lost by cause of injury. The 59 drilling and produc- 
tion fatalities indicate the hazards incidental to the drilling for and 
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the production of oil and gas. The 253 permanent partial disa- 
bilities also illustrate oil-field hazards. The effects of such injuries 
have not only been felt by a worker whose earning power has been 
reduced thereby but more often by his dependents. The loss of a 
limb may thus handicap a man for life. 


PART OF BODY AFFECTED 


Table 4 shows the number of accidents and the days lost, classi- 
fied as to the part of the body affected. Hands and fingers received 
the greatest number of injuries; injuries of the head were by far the 
most serious, however, and caused the greatest loss of time, because 
many grave accidents, some of them fatal, were caused by material 
falling onto the employee’s head or by the employee falling from 
an elevation and fracturing his skull. Sccond, in point of loss of 
time caused, come injuries to the trunk and back. Twenty-one 
such accidents were fatal. Contrary to the general opinion preva- 
lent in the oil fields, injuries caused by heavy lifting and straining 
accounted for only a small fraction of the days lost through acci- 
dents affecting the trunk and back, although the number of such 
injuries was the greatest chargeable to any single subdivision in 


Table 2. 


TABLE 4.—Summary of data regarding the part of the body affected 


Number | Per cent| Time Per cent 
Part of body affected of acci- | of total lost, of total 
dents jaccidents days | time lost 


100.00 | 522, 781 100. 00 


10. 21 15, 097 2 89 
4.1% 179, 283 34. 30 
4, 21 4, 037 V7 
&. 23 24,714 4.73 

26, O2 66, S66 12.79 
15. &¥ 143, 362 27.42 

QU. 73 37, 253 7.13 
9. 50 52, 139 9. 97 


AVERAGE NUMBER OF DAYS LOST PER ACCIDENT 


It is interesting to note the high average number of days lost-per 
accident due to various causes, as shown in Table 5. The seriousness 
of oil-field accidents is exemplified by the average of 11 days lost for 
every accident due to stepping on such objects as nails, loose boards, 
or clods of earth and by the average of 178.12 days lost for every 
accident due to a person being struck by a falling object. The mag- 
nitude of the accident-prevention problem in petroleum fields is 
clearly shown when one takes account of the fact that for every lost- 
time accident in the California drilling and producing fields in 1923 
an average of 82.84 days was lost. 
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TaBLE 5.—Summary of data regarding the average number of days lost per accident, 


by causes 

& ‘ cree 

umber number 

Cause of accident of acci- ee ‘ of days 

dents |‘ 8YS lost per 

\ accident 
UAT CASO occ ee tre es cee ee seis Se 6,310 | 622, 751 | : 8284 
ree ONODjOCtS 3. .So5 22 oget oooh i ee Be a eee toe cocagee 2263 2, 486 11. 00 
Nien Grlog Seo new Mike Swan tek ca Ms cee Pa wee LoS satel te ce ee Se Oe 17 192 11. 29 
Ruaning into or striking objeets._....-.-.2222--- 2 eee eee eee 278 3, £49 13. 12 
Dropping objects or materials handled..............-.-2------------+----- 344 5, 634 14. 30 
Heavy lifting and straining. _...........--2-----2- eee eee eee , $25 8, 767 16. 69 
PIving ODMGCIS 3) 420020 esse ess vetdeteo cite Soaendy ey esew due due diud 612 11, 646 19. 03 
Hand tOOlS cc neo ee oy ean leg Soi elanictie bau beg vedere audeuteesdeweuuae oor 320 9, 740 30. 43 
Struck by moving objects._......-._.-...----------- ee eee ee nee! 612 20, 202 33. O01 
Miscellaneous Causes... - 2 cn ec cece ee cc ec ec cen c eee cece cececccecececeece 321 23, 448 73.05 
Automotviles, trucks, and tractors. ._...-...-- eM ic ieee See ie ON Ree Pei 133 10, 448 78. 55 
Dropping objects not handled . CE PE ee Ree Nr eeelh Eta ne ier Deo erie CMOS 191 22, 590 118. 27 
FANS Of DOISODS cc cos 2 ces dees laevis ee ns eed we ee Sec bub dee Uiiwlcbouwcs | 708 98, 304 | 139. 83 
PTS hadron Oo ik Me le at a eek atte eR een Soy te cat cds ai 236 33, 411 | YALL AT 
Other: Mechinery 2s 20.23 Son ict toticee et icee ee ye eae cease ce 61 8,731) 143.13 
Machinery at Wells. oo0o cnn woccndcktecoesec veo asucen cee seen be ceeeeatee 1,279 | 191,895 | 150. 083 
Falling objects............. 0 | 402 | 71,606 | 178, 12 


CLASSIFICATION OF OIL-FIELD LABOR 


In order to determine which class of workers in the drilling and 
producing division of the oil industry is most susceptible to accidents, 
oil-field labor has been classified into 13 groups... From this classifi- 
cation and the data in Table 2 the summary in Table 6 has been 
compiled. As mentioned in this report, the drilling crews, which 
represent the largest percentage of oil-field labor, suffered: the ‘most 
accidents and sustained the greatest loss of time. Next in number of 
accidents and days lost come the roustabouts or common laborets, 
followed closely as regards the seriousness of the ‘accidents ‘by: the. 
producing crews:’ Shopmen rank quite high in the numbet of ‘acci- 
dents and in the total number of days lost. ‘Many of these’ accidetits 
were caused by dropping material handled by the imjured or ‘were 
eye accidents that could have been prevented by wearing goggles. - 

The 13 groups of oil-field labor are as follows: 

(1) Drilling crews (includes rotary drillers, derrick men, cathead men, helpers, 
cable-tool drillers, tool dressers, and circulator men). 

(2) Producing crews (includes well cleaners, well pullers, and helpers). 

(3) Rig builders and helpers. 

(4) Engineers and firemen. 

(5) Pumpers and oilers (includes gaugers). 

(6) Teamsters (includes helpers and stablemen). 

(7) Truck and tractor drivers (includes swampers and helpers). 

(8) Plant operators (includes engineers, oilers, wipers, helpers, absorption- 
plant operators, and dehydrating-plant operators). 

(9) Roustabouts and laborers (includes common and semiskilled laborers and 
yardmen). 

(10) Garage men (includes mechanics and helpers). 
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(11) Craftsmen (includes carpenters, painters, electricians, plumbers, tin- 
smiths, brick masons, and helpers). 

(12) Shopmen (includes machinists, blacksmiths, welders, boilermakers, gas- 
engine repairmen, and helpers). 

(13) Miscellaneous (includes cooks, waiters, warehousemen, clerks, watchmen, 
janitors, and miscellaneous). 


TABLE 6.—Summary of data regarding accidents and days lost, by occupation of 
injured 


Number | Per cent Time Per cent 
Occupation of ac- of total lost, of total 
cidents |accidents| days time lost 


522, 751 100. 00 


All Occupationss sc 2cesessiect vos eebes ces eee e ones cess 6, 310 100. 00 
Drilling crews 2252300200 cseseacececcec set pane e ceee een: 3, 784 50.97 | 334, 806 64. 05 
Producing crews... .-..-.------.------- eee eee eee 3455 5. 62 32, 246 6.17 
Mig DUNES 22.5 coc eo te eS aacineca sete sh aides roumees easier 112 1. 78 16, 352 3.13 
Engineers and flremen. .........------...----.-------------e eee 122 1. 98 15, 888 3. 04 
Pumpers and oilers. oc.ccn ue eedy eee eee ee eee ewoese 114 1. 81 21, 886 4 19 
POESM)S(GIS: 22. cos tees te oe ue cei Ola Mawes ceuc uae ete adid 26 41 540 10 
Truck and tractor drivers.....-.--.---.----- ee eee eee 295 4.68 7, 631 L 46 
Plant operators. 2504-5: « wecdetodecved sav ae baie ewes eae ee 46 .73 12, 803 2 45 
Roustabouts and laborers..........-...---.-----------.--- eee ee 784 12 42 35, 471 6. 78 
Garage men....._......---- 2-2 ee ee eee ee eee 40 . 68 &32 16 
Cralsine@Ncc.s.ctet cg acc os endo cs cele eaeeccswWedemesn ecoee 128 2 0 3, 643 70 
BHOPMG@Ns c6.4 ocaios ds een et oy obec chet s Sewbeence ones coeeeese 403 6. 39 26, 874 & 14 
Miscellaneous. . ........------ 22-22 nnn en nnn ee enn e ence een 101 1.60 13, 779 2 63 


ACCIDENTS CAUSED BY THE MACHINERY AT DRILLING AND PRODUCING 
WELLS) ) 


Because the machinery at the wells was responsible for a large 
percentage of drilling and production accidents, Table 7 has been 
prepared to show by percentages the part various pieces of machinery 
played in the cause and gravity of the total machinery accidents. 

The 1,279 well-machinery accidents (Table 5), occasioning 191,895 
days of disability, have been grouped in Table 7 by 23 classifications 
and the data expressed in per cent of total well-machinery accidents 
and per cent of total days lost as a result of these accidents. 
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TABLE 7.—Summary of data on accidents caused by machinery at drilling and 
producing wells 


Number | Percent | Time Per cent 


Part of ac- of total lost, of total 
cidents jaccidents; days | time lost 

All machinery ic. 6ic ne eulcectcei ec etesdoseeecee Scenes 1, 279 100.00 | 191, 885 100. 00 
DPW. WORKS ce erase asta more ote on besos ontee ios 205 16. 08 83, 170 43. 34 
Hotary pigine sees atacebitnchuaet tmnt sun aes aeeceses fesse eeuen _ : 4 1, oe . os 

Olary tables. sc see oS eee eee eee ed , s 
DIOS rrtince cen c race ct toe ee Seca La eceweetewes 40 3. 13 3, 330 174 
Call Wet eters eect eh BU eee awn ok ae ee SR 8 63 . 04 
BUN WHC]. ces cake lot eee seat ie ciel he eta elt lla cece 26 2 0 12, 747 6. 64 
Ban Deed ec Ie a td ts oie oe hee aad le 4 3) . 05 
Slain OrG CNGING 2c scecos: teaeateecsereceoenteesecscaueenss 9 70 oe : . 

VMAN::. oie cor oe te Jao tes Sti eee eon eae os Soe ceteee 6 47 $ 
Walking: beats pone occ2 ous skus Lecce senecessceameaeeeeta bela 3 . 24 80 . 04 
Stuffing box, grip, polish rod....-.----.-----------+-- eee eee 33 2.58 2, 439 1.27 
GAS ONGING oe etnies oad sc ohete ak wanes = cece eeamuadcusee 19 1. 49 6, 903 3. 60 
Electrie TOCOT Sie os a cae is a ein ele Sle oh ate Pee 4 .3i 1, 056 . 55 
Traveling HlOCKS 2c opie ece cee deed mle oe aus de en 89 6. 96 10, 766 & 61 
NEP Ane oe nc a Lt hat wR GS oh tc Re nega dt a, Mca a lage 32 2 5O 680 . 36 
COOMA DIGCKS 2 opace Scetton: 2.2 aan sen as oN oie tare nea hie ogee SS kus e 10 . 78 101 . 05 
ENOL OS iis Jo ae case ccuawaec cee dees ue a ue wee ainecstas 303 23. 69 16, 113 8. 40 
Breaking Of NCS aoe sc cesta dec aka table cecal goles 34 2. 66 24, 533 12. 78 
Casing and tubing tongs....-....-..--.-.---------------- eee 353 27. 60 20, 741 10. 81 
R vgs ae ieee tat cee Monte yl he pha auc oh tt ne 8 . 63 70 . 04 
PARA POR bo 5 Van ee Oe ter Ales gece bien ea ict Ieee eo Pte ie 5 39 58 . 6 
Callen in ines scot de eect eae aac ans oe Occamack acest 26 2 03 6, 491 3. 38 

Mi ScelNBOUIS csc wee ce uke ea aw hcrceura Den guise cade eeu’ 1l . 86 ; 


PIPE-LINE AND TRANSPORTATION ACCIDENTS 


Table 8 tabulates accidents to the workers engaged in general 
pipeline work and in the transportation of oil from the fields to 
refineries and loading wharves. This classification includes accidents 
which occurred in the building of pipe lines and in the erection of 
tanks and other storage facilities. Falls of persons were the outstand- 
ing cause of pipe-line and transportation accidents. The resultant loss 
of time amounted to 68.01 per cent of all time lost in this division. 
Three men lost their lives, and many were injured in falling from 
lkdders and scaffolds; one fatality was due to a fall from a moving 
truck. Scaffold accidents can usually be prevented by building 
safe scaffolds for the men to work on. Much of the blame for such 
accidents can be charged against supervision, for no foreman should 
allow his men to work on improperly constructed or weak scaffolds. 
The erection of steel tanks is a hazardous occupation. Men 
frequently fall from ladders and scaffolds or from the tanks, and 
innumerable accidents occur from workers dropping plates on fingers 
or toes, being struck by swinging or falling plates, mashing fingers 
under hand tools, and getting scale or rust in the eyes. 

Little can be done to provide mechanical guards on construction 
work of this nature other than to insist upon well-built scaffolding 
and adequate runways with guardrails. Competent supervision 
and accident-prevention work along educationa] lines, however, 
will do much to reduce the number of avoidable accidents. In such 

76128°—26|——3 
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work the foreman, more than anyone else, is the key man and his 
cooperation is absolutely necessary. No matter how cheaply or 
quickly a foreman can do the work, he can not be considered efficient 
if his men sustain frequent injuries. 

Table 8 classifies and tabulates by causes the accidents in pipe-line 
and transportation work in 1923. Of the 667 accidents listed, 72 
were caused by flying objects, many of them chips from rivets being 
driven, or scale and rust flying in the air and lodging in the eyes of 
workmen. No better-paying investment can be made in tank 
construction than to provide goggles for every employee connected 
with the driving of rivets and calking of tanks. However, after 
goggles are provided for every man whose work requires protection 
for the eyes, it is essential to see that they are used. 


TABLE 8.—Pipe-line and transportation accidents, classified by causes 


Part of body affected 


Num 
Cc f accident ‘ot | | | Tost, 
‘ause of acciden | Shoul- Fee a 
oe vee (tlands,! Trunk, days 
dents | eS! Head s Hane fingers, back jake, Legs z 


All CAUSOS ox.) ocseunecetdecetetes ' 667 84 33 21 56 147 126 141 59 | 39,826 
Per CON ces cobeseseecacsste0 MOOLGO tcccci tosae levees tease cd lec cdace) -semeen). seiseal eb aes 100. 00 
Heary lifting and straining 
Heavy lifting and atraining..--.- CO Nwotoasl2eeee so ewes 2 2 59 1 6 809 
Per cent of grand totul........-- TOMAD i eect Scns eceee. leeecen elev eene ee Pees eee 2. U3 
Dropping objects and materials 
handled 
Dropping objects or materials _.- 45. Veta ss ceeoceSecetewseses U jonsceee 29 7 600 
Per cent of grand total.......... 6.790 11.2.2. +--+ -- ee re deteteiated edecetitea etedatecatatatealiehanetateteatiietateetatat 1.51 
Stepping on objects | | | | | 
NatlS 4 25 -c2 ves ceets eed aeons OS eases be eeae waste Severe Gerrans | ere: ae 241 
Miscellaneous. ....2..-2--------- 9 viaeGaw letede | iat caciere [one nene enw nenee fie 1 | 53 
POlal sateen detaisoel) 2c Oh es teeweeeeks ada Paagte ae | ogee ee | ee ee 204 
Per cent of grand tot ile les ete Hoes veecoeleeee ee eee sec cleseeeecleese erst lies sees oe 0. 74 
Running into or striking objects | | ; | | 
Naso W ifOscc.cceseceeseceeseses | 5 ee | euesat eee 1 se ea ak 1 1 2) 
Miscellaneous_...2..-.-..-2ee0-5 d1y 3 Wc setes | 2 24 | 1 li 4 557 
Total. ee eee 46 ee LenSa acess eis | 5 fe Seer at | SS neie oS eae Sr ane 578 
Per cent of grand total... weeeeee es 6 0 soaps eee Go. oe Se as Weer: ein eae Hind Oak eet i Ske ree | 1. 45 
Struck by mocing ohfects | 7 ; | 
Caucht between objects and ma- | | 
terlals. oo. ..- none te owe wee >is ae eet | ee Late eee ee 21 1 6 ] 531 
Struck by oblectS.....--eeseee ee ie eee > 6| 10 1 1, 133 
: V—_—_—_——_—_-o ars oan ——SS Oe eee mn eee — 
Total. seabed. Sinan call Oct. eee emer canes! ee ieee ae 1, 664 
Per cent of grand. OCA cate etcten |) RU sees e mcthy hn ben ee Aa ace™ ates peers DR epee pve eee 4.18 
Struck by falling objects | a i cae ° 
NIMS ter inlSc.ccacce te. Secetiosaosess 37 ] 8 ease 4 6 5 9 4 1, 070 
Galo ecencten wees taaiec usta Piel acces 3 lisece: 2 ee 1! 2 
Pt es etnies ce meee | weer era [EN |e er i oseee! Wateaed Aes 1, 164 
Per cent of grand total.......... OU, ication edie 32 ae eee basassliens Pieeeenadles wctee peas 2 93 


1 Includes 4 fatal acciuents. 
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TaBLE 8.—Pipe-line and transportation accidents, classified by causes—Continued 


Part of body affected 


Num- a 
ber ime 
Cause of accident of | | Shoul | | Feet lost, 
acci- ; *,Hands,| Trunk, [OC days 
Gents | E¥eS| Head! Face | aahe | fingers buek poets Legs 
Dropping objects (not handled by 
injured) - 
Dropping objects _ ..........-.-- 14) | ees eee 1 2 4 1 a ee 212 
Per cent of grand total....-...-- + || Sennen erro ed ait Seaneeet |e eacten sashes | 054 
Falls of persons 
Slipping and tripping. ......---- OT lee lees 1 i ae 13 10 7 352 
ae holes and unprotected : : : ; P ; ig 
ees coewrceev ences!” “lene, Aeseeeely = Ade bl 
procpdke on Tiled 1g Saal eee 1 1 1] 3 153 
From ladders and scaffolds... .-- 234 fll 8 1 8 1 7 6 3 | 20,010 
From trucks, automobiles, etc--- 2 een | eee Ol aaseas 1 2 2 6, 272 
Miscellaneous.............-.---- Sillestece 2 Sane lathes otocces S hepssost secs 125 
2 ee eee 1100 |... ene Bits See | SGN Ra ee SPOS) eee 27, 087 
Per cent of grand total. ......... 14.99 2122. Poe ads eatedeltat ae stdeer au Plee pencen he aches |------ 68. Ol 
Hand tools | | 
Hommers, hatchets, etc......--- 15 | uaeoien baa eer baaeeens louie Se 1 ee 3 2 242 
Wrenches... ene eee eee 9 j._..-- | 1 1 1 Ota sescl seasewelacwies 85 
EO sf eee ee ene me eee ae ee eee 2 1 1 i 67 
Jacks. pries, bars, etc.......-.-- O ovens iaeimibicn |Guinome cece 5 2 7 are 109 
Miscell:imeous.......-.-.---.---- 14 |....-- : Pad eel eae 1 6 2 4 1 195 
ar | a hee rs ome ree | Be oe Meter ei (einen | here 698 
Per cent of grand total..........) & 3952.2... Rennes ere reer eee ears es tron reek aet| See aera 1.75 
Automc.tles, trucks, and tractors *: 
ROPSAWiN@ ce ssc coe eoesaresscce Does hs pene hae ds eae Oe oSo.kee a aa eee a ee 8 
Operating... cacevacosueuweuce ce i eee i ee 4 2 eee 1 436 
SURUCR UN secures Seco ceasene ee Rage, ies 1 Peete, 3 1 2 130 
Misc aNCOUS..2..ccsecseecsenees D. ddegne lke ageless |e aie es Peete eee ae be eee 276 
gtr eee es nee ee 1 eee eens | eee Riera | Seren ere een: eee $50 
Per cent of grand total_....__.-. BG cre tes aeons NG eee aa! pete tae |e henceatace ahaa Lede ees | 8213 
Se eS a a eS | SS ———S=—  ———oXx—X—— 
Vehicles | 
Plows, serapers.__........------- 6 ceele OER TERT RAeal | Se gera Sera a 2 2 2 95 
Wagons and miscellaneous. ..... ag RS Eee | Bpataleteaes eee 1 1 een 27 
OG eases eed Bilbenedess Se | Aeees ees cee retract tater peer er: 
Per cent of grand totul.........- ) Oi (7 genie Semen rane s Fie bia Woe tetgncat 2 tac Dahan h ysvie s i 0.31 
—_—— - SSS SSS SS ee eee Ee SSS SSS SS eee 
Burns | | | 
TAGS Ul con). 8 thas arapaterbaia Biden caettats 18 3 l 6 4 ES Ceereeere el aero DOORS 361 
TO MG eee eet ce aoawce fae 6 3 Pe Ween 1 | (Gt eee (eee ier eee ae 25 
Steam, hot water........0.0 0-88. 6 | Di eot eS 1 7 eee eee Ronen 2 140 
PVH CIN sh ett 2 ho Lo cae 6 aie Secret | Ot RecerigRees Ree ie aaee | eeeercn ee |e 33 
Awtslene and oxygen..... 22222. | cee es AGES Wack cated RSH Ree ete tte eaueie 1| ] 
Tl linc het ett. Ee Aen een eet aes ee | ier | sae eae | 563 
Per cent of grand total_._.._.._- I See Staten tas ey cdllinnt se Seca Guus te eee eg Didnt 1. 43 
Flying objects | : | ; | 
t | 
Chips from materials.......2...- 22 30) ouseee | 1 | ieee | Lee Seas | seecewe weet 945 
Chips frem tools ...0..-.-.2... a ata Moke acthiete, ig ‘iy ene ee ena | 1 30) 
Fling particies... 02-22 ee 38 Me Bucae teens | l | ee keene eleaut Lente 733 
es <2) ee ene Foe cet acy eek | aut as | rar: Terese wad utes seattle |e lasechek: | bontune 1, 708 
Per cent of grand total.......... 1 I Fy Pea: Me A aN ee mn) EIS Sor ee, SO NY en | Ce ea 4.29 
Machinery _ —— | ve | 
She a 
Ror ere ies arate is tea A cee eee 2 ear OP 233s Se ie ol as 2 Oo lets See yl emia 7é 
Tetching machines....-...._.__. Pode. ese heme | ree we: Pe sete aera a ene 30 
Puniping plants...0----......__- Hi ences bes heceaie (ey ents iy Siva einer ena 2 2,110 
Miscellaneous....00.-......-...- 1 eas | } SEA 1 j 4 2 Di otaea ets $50 
Total... | 6 ata ae ee Naas einen Aor | ee 2, 568 
Per cent of grand total.......-.. 4.05 Lol LL. Daren cen rete eee ener £1 ernie pare an Esamnee 6. 44 
‘Includes 4 fatal accidents. § Includes 3 fatal incidents. 3 Includes 1 fatal accident. 
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TaBLE 8.—Pipe-line and transportation accidents, classified by causes—Continued 


Part of body affected 
Num- 
ber Time 
Cause of accident of | | Shoul- ls PR alimtene Ree ee 
acci- 2 ands,! Trunk,,. | days 
dents Eyes ; Head! Face | : ac) fingers! back anki’, Legs 
Miscellaneous 
Q@as explosion. ....._.....- eee ) 2 ee 1 Ti Ves eta eM ce Se aire Geet Bn tr 37 
Flareback under boiler....._.._- jth) emer penne 1 | EC Oy be | nan te ew eek CRN CnmeN eter ey NESE 26 
Horses, mules, insects, etc_.._._- 2 ie ears ae OMEN) ieee ee [eptiedies Gases i ia] eerie bane rtm 17 
Bplinters ss 2.6 esc ee oe ge Senet pene el (ee es 1 Dalla each eee ey te ee 43 
Wickers... 0000.00.00 0. eee eee 7 ia en RRS) ance | 1 (7g [RNR Tene cnntee Se eee Te 107 
Gass@des i ee Dee atte hai ect | eather OP lebanese pays tem DEN oe vei att ae Se el 5 
Miscellaneous................-..| 10}... 22/02... 1 1 5 2 eee 1 667 
Totals coco eo ew Se lottowe wale x} ty [eee an (ee ee ORRIN NORTE | attend (atic eet ed peam 902 
Per cent of grand total......._.. AGS ie eared | eaten | eS es (DE Nee, | keen a (oe eee 2 26 


CAUSES OF INJURIES AND EXTENT OF DISABILITY 


In Table 9 the injuries by causes have been tabulated by extent 
of disability and total days lost as a result of each class of injury. 
Falls of persons accounted for 68.01 per cent of total days lost. Acci- 
dents caused by machinery come second, with 6.44 per cent. . The 
latter occurred mainly at the pumping plants along the pipe lines 
and were caused by workmen getting their fingers between moving 
parts of the pumping machinery while oiling or feeling bearings or 
wiping and cleaning engines and pumps that were in operation. 


TABLE 9.—Summary of data regarding causes and number of injuries, by extent of 
disability and total days lost from each class of injury 


; ae ee Severity of 
Number of injuries injuries 

Cause of accident ne Temporary disability Total Per 
nent aan 6 sal time cent ol 

Total | Deaths purtial | ie lost total 

disa- |l5days,; 8tol4! lto7 days time 

bility |orover| days | days st 
All causes. .......0--..------.- 067 4 | 21 164 111 | 367 | 39,826 | 100.00 
Heavy lifting and straining. |» re 7s re 7 pte te te 20 11 39 809 | 2. 03 

opping objects or materials han- 

eee soda at Stee Met atin a eee WY Gin lete tee 11 5 29 600 1. 51 
Stepping on objects. _._. eros Oi Teese en eesses sae 3 11! 23 294 . 74 
Running into or striking ‘objec ts... 46 220 e lee 2 8 10 | 26 578 1. 45 
Struck by moving objects.......222- it ee aie 3 14 § 30 | 1, 666 4.18 
Struck by falling objects..2....22..- 4S eee 1 17 7 23 1, 166 2.983 
Dropping objects not handled_.... 2. | |e Se ont Rene ea eee ee vi 3 4 | 212 . 4 
Falls of persons. .....-..-....-.-.--- | 1000 4 3 33 17; 43 | 27,087 | 68.01 
Tani 10018 oc ioc ee cwtsee ox oleae | Hb laseaekide 1 i 12 32 698 1.75 
Automobiles, trucks, and tractors _._! Oy Ni Joes seats cee 10 4 7 S10 2.13 
Vehicles__....... 0-0-0 Cpa ea eee geass 3 2 | 3 122 31 
PUPS eee heen esos Bil Lewes Sa ei ino 10 6 21 568 1. 43 
Flying objects_....0..2-22.20-------- We. eee 3 5 4 60 1,708 4. 29 
Machinery. 2.00 yenceccs chiedennnsce Bee ths tera th heats | 6 7 5 9 2, 566 6, 44 
Miscellaneous_.........------------- Ol saosese 2 5 6 18 902 2. 26 
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PART OF BODY AFFECTED 


As is to be expected in all occupations where hand labor predomi- 
nates, the extremities received the greatest number of injuries. (Table 
10.) The trunk and back follow closely, with 126 accidents, causing 
a loss of 1,834 days. The small number of days lost is surprising 
for the heavy work that is done in the erection of tanks and the 
laying of pipe lines and seems to demonstrate the efficacy of team- 
work among groups of workers. The days lost because of injuries 
to the head represent 46.44 per cent of the total; the percentage is 
so high because three workers fractured their skulls. 


TaB_e 10.—Summary of data on the part of the body affected 


Number | Per cent | Time Per cent 

Part of the body affected of of total lost, + of total 

}accidents/ accidents} days time jost 
PD BIS does oot tesco) es ee ee ee ade Sait = 667 100. 00 39, 826 100. 00 
|S 1 OME Eee ER, SCY nn mE Oe eres AEE tees eee eet I 84 12 59 2, 573 6. 46 
ea ee Sales ucts Sec ctate ta fad Ged, £0 Cwvia Wad acces Aye 33 4.95 18, 495 46. 44 
DBO eed ced Seton est hesaie ane Soe oe Coe eee whee ee 21 3.15 206 2 
Shoulders, arms............._....._...._--...-.------eee eee ee 56 8. 40 2,351 5.90 
Hands, fingers. -....-- 22. ee eee eee eee ene 147 22. 04 4, 004 12. 31 
MONK DAC. 65s i er i a ae abe ener aha 126 18. 89 1, X34 4.61 
Pee ONK 66, (OOM. c ions lh eo a a ese the 141 21.13 2, 743 6. 89 
59 8 85 6, 720 16. 87 
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AVERAGE NUMBER OF DAYS LOST PER ACCIDENT 


The average number of days lost per accident by pipe line and 
transportation in 1923, as shown in Table 11, was 59.71 days. The 
time lost per accident ranged from 7.94 days for injuries resulting 
from workers stepping on objects, principally nails, to an average of 
270.87 days lost per accident due to falls of persons. Organized 
safety work is perhaps the only method which can be employed to 
combat effectively the large number of accidents resulting from falls 
of persons. Fifteen per cent of all the accidents in the pipe-line and 
transportation division were so caused, and slightly more than a 
third of these were the result of workmen slipping or tripping over 
objects or materials carelessly left in pathways and working places. 
Another third of the accidents due to falls of persons were the result 
of workmen falling from ladders and scaffolds. Such accidents can 
only be prevented by the eternal vigilance of foremen and by the 
continual watchfulneas of employees working on elevations. 
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Tass 11.—Summary of data ot the average number of days lost per acci- 
y causes 


Cause of accident 


NT CAUSCS eters pee ets Se ceria Ete eee ene a oe ee eS ae 


Stenning Om Ol Cts... sae eind set nat ede eden tadan cates Giveweuek cocse 
Heavy lifting aud Straiming....0....02 0 oe eee ee eee eee’ 
PG UGGS rg ca elena en and gh are das ten ain eee Raunt 
Running into or striking objects._......2..-2-- 2. eee eee enn ene eee eee ee eee 
Dropping objects or material handled...22.22222 2.22 ee ee we eee ee eee 
Dropping objects not handled... 2.22222 eee ee eee 
W OICIOS cc oe Sel eh eo eels at AEE OP Sieh oN a atc ta, 


PUES aha eetatn se Pat eh Sa ai pene ol et BOE aren Ma eS Se a As ‘V 35 
PGC QUICCUSC.3. ace atta oO sete, 2 el areas wean ete tale amauta adem Salome e 23. 72 
Struck by falling objects_.......-..------------- o-oo eee ee eee nee ee 24. 29 
Niiste inGOUus bene et ne bier eee shea eee cats Seat Ue wate esS: 29. 09 
Strick by moving-ehjects oes oo cecoe ees choc weceec ceebeleubopeusbebees 30. 20 
Automobiles, trucks, tractors ..........-.--....----------- eee eee eee eee 40. 47 
Machinery. ...2-.-.------ eee ee BE ee ne See ee OM nee eee EN NS IC 95. 03 
Puls Of Persons: 2cc2ces cote e. feteseseesiseuweeeaceed los nas eec eeu euuss 270. 87 


CLASSIFICATION OF PIPE-LINE AND TRANSPORTATION LABOR 


Grouping pipe-line and transportation employees into nine classi- 
fications reveals the hazards incidental to tank construction as com- 
pared to other work in this division. The erection of tankage 
caused 57 per cent of the total time lost, although the number of 
accidents befalling the roustabout or common-labor group, which 
includes pipe-line construction labor, was more than twice as great 
as that sustained by tank builders and erectors. From the data 
given in Table 11 it can safely be said that new construction caused 
75 to 85 per cent of the accidents and alike percentage of the number 
of days lost because of accidents in this division for 1923. 

A classification of pipe-line and transportation labor follows; 
. with this as a basis and the data given in Table oie the cups in 
Table 12 has been compiled. 


(1) Station attendants (includes spencers firemen, and heaters). 

(2) Truck and tractor drivers (includes swampers and helpers). 

(3) Teamsters (includes helpers and stablemen). 

(4) Gaugers. 

(5) Shopmen (includes machinists, boiler makers, boiler cares: garage Men, 
and helpers). 

(6) Craftsmen (includes carpenters, electricians, painters, cement men, and 
helpers). 

(7) Roustabouwts and common laborers (includes pfpe-line crews). 

(8) Tank builders and erectors (includes riveters, heaters, buckers-up, holders- 
on, calkers, chippers, tank laborers, and helpers). 

(9) Miscellaneous labor (includes line walkers, warehousemen, yardmen, 
gardeners, car loaders, superintendents, and miscellaneous). 


¢ 


Google 


REFINERY ACCIDENTS 19 


TasLE 12.—Summary of data regarding accidents and days lost, by occupation of 


injured 
-Number | Per cent Time | Pet cent 
Occupation of of total lose days) Of total 
accidents | accidents » Gays | time lost 


Roustabouts and laborers. ....... 2022. .-- 2 ene eee nen e eee een e as 44. 6S 11,913 29. Wl 
Tank builders and erector8_.._.....2. eee ene ene ene een eee we ewe 130 19. 49 22, 699) 57. 00 


Miscellauncous Jubor_.........-.20----- ee eee ee ee ewe eee eee 24 | 3. 60 351 . 88 


REFINERY ACCIDENTS 


The accidents tabulated in Table 13 occurred to employees working 
in and about California refineries during 1923. This table also 
includes accidents that were incidental to the actual refining of oil, 
such as container-manufacturing and construction accidents. 

Of the eight fatalities to refinery employees during 1923 three were 
due to failure of a look box, two to materials falling on workmen, two 
to workmen falling from ladders and scaffolds, and one to a hoist 
engineer being caught in the hoisting rope, so that he was wound 
_ around the gypsy head of a mechanically operated portable hoist. 

Most California refineries have done excellent work in making their 
plants and surroundings safe for theiremployees. The causes of acci- 
dents shown in Table 13 indicate that future effort in accident pre- 
vention should be along educational lines as well as safeguarding 
machinery. 

The prevention of look-box failures depends on the design, not 
only of the look box itself but especially of the vapor-relief apparatus 
between the condenser coils and the look box. The necessity for 
such relief exists at all times but is imperative if the supply of cooling 
water to the condensers should be cut off. Good practice also calls 
for an additional vapor vent from the look box itself; such a vent 
should be properly protected against ignition by escaping vapor. 
Wire glass should be used for look-box windows. Where such de- 
sign has not been used, look-box failures may occur and tail houses 
be filled with highly inflammable gases. As these gases are heavy 
and may travel great distances, all fires should be immediately 
extinguished under near-by stills and boilers if liquid or vapor leaks 
from broken or defective look boxes. 

Workmen and foremen alike should be instructed that their safety 
depends on keeping ladders and elevated places safe. Loose tools 
and material should never be allowed to remain unsecured where 
there is the slightest chance that they may fall on workmen. The 
severity of the accidents from this latter cause alone shows the 
Importance of care by workers and foremen. 
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The numerous strains due to heavy lifting, not only at refineries 
but in all branches of the California petroleum industry, suggest 
that men are either being called upon or are taking it upon them- 
selves to lift loads that are too heavy to handle safely. Accidents 
due to heavy lifting and straining, dropping objects handled, step- 
ping on objects and running into or striking objects, show the need 
for a concerted educational effort in accident prevention. _ | 

Nine workers were overcome by gases during theyear, with a 
resulting loss of 1,612 working days. Hose masks should be part of 
the equipment of every refinery and some responsible person should 
be placed in charge of them. His duties should be to keep the masks 
and blowers in working order, to clean and sterilize the masks imme- 
diately after they have been used, and to be entirely familiar with 
their use and limitations. Rubber deteriorates rapidly and should 
be moistened often to prolong wear. Masks and hose should never 
be stored in hot and dry places. 

Table 13 classifies refinery accidents during 1923 as to causes. 
This table shows’ the number of accidents, the days lost for each 
cause, and the part of the body affected. The number of accidents 
and the days lost are also expressed in percentages of the total 
number of accidents and total number of days lost. 


TABLE 13.—Refinery accidents, classified by causes 


Part of body affected 
Cc { accident ber o | host 
SE ae eaae acci- Shoul-/Hands,| ping | Feet, anes 
dona Eyes: Head] Face} ders, | fin- | pao, ‘jtnkles,| Legs ¥ 
arms | gers toes 
All causes 
All causes _ w-----.---| 1930 89 43 63 196 194 217 84 72, 620 
Per cent of grand. totul..._..__.- 100300) sects dlc sed ee ro eee le codec es leche 100. 00 
Heavy lifting and straining..... 128 | oem i sedauleooees ] 7 97 |....22. 10 1, 621 
Per cent of grand total.......... 13. 22 aa, REA) [Pema [Maree een) [eraeense i ge eee reer pees 


Heavy lifting and straining 
Dropping oe or materiale 
fs 
84 


Dropping pulser or materials... 


Per cent of grand total ...........) 
Stepping on objecta 

IN AN Weis we eeeenc ce cca vceeed 

Miscellaneous. ..........-.--.2-- 

TOG: oteeesecusavcecuaeee 


Running into or striking objects 


Walls, wire..__-...--.-..----...- 
Miscellaneous.....-.------------ 


3 Includes 8 fatal accidents. 
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TABLE 13.—Refinery accidents, classified by causes—Continued 


Part of body affected 
ihe Cf es ee ete Nig tan Time 
j ek lost 
Cause of accident acci- Shoul- Hands, Feet, wa 
deits Eyes | Head} Face | ders, | fin- Trunk, ankles, Legs day 
arms | gers toes 


Struck by moring objects 


Caucht between objects and ma- 
terials 


Total 


"c** sees enweweeennawecasreece = 


POUR oo ect bo eat 


Dropping objects (not handled by 
injurcd) 


Falls of persons 


Shipping and tripping. ._..._.... 
Into holes and unprotected 
PIAOPS oe ee 
Fromtanks..................... 
From automobiles, trucks..____- 
Miscellaneous................__. 


83) 5 eee eR ee a 


Hand tools 


Hammers, hatchets..._.....__.. 
Wrenches 


Jacks, pries, bars, etc........___- 
Miscellaneous...........-.-....- 


Total 


Auwtomodiles, trucks, and 
tractors 
Repairing....................__- 
Operating 
Struck by 


POUR a2 wot cveed wad atest 


Vehicles 


Plows, serapers................-- 
Per cent of grand total__._...... 


werent eon ewes eeceneaseawaene = 


Se eet eeeewoeceewanwweaes 


* Locludes 2 fatal accidents, 
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TABLE 13.—Refinery accidents, classified by causes—Continued 


Part of body affected 
INU ee) 
Cause of accident ee jute 
pee ary acci- Shoul-/Hands,] pny | Feet. doce 
dents | Eye . Head| Face | ders, | fin- Salk "ankles,| Legs 
arms | gers : toes 
Flying objects 
Chips from materials_._.....---- 25 ‘3 i eer 1 1 ae enero er [fs peu lanes 135 
Chips from tools. ..22.-ll elle ee. 3 tN AD) Sefer ee | Megat De oe iced eh Lit lees ete 507 
Fro grinding wheelg........2.- 4 he ory | Nah tt eres online Ste ete RM icles Cte Nin ea tes 2s 43 
Fiving particles...2.2.....-.-2-- 21 21 | ES es | Ree een (eae nee te Dene eee es | etal ie cats 206 
Miscellaneous....-..----..------ 4 Soli sa chelsea [ieee Guay cece eam Sate 63 
OCH ta eae es OF fees eee errr | aoa ae Reaseat Utatesti lites Lie aees eeihee 1,044 
Per cent of grand tutal._..----.- (a ia an | SOP RON \rmeries Vk ASS PPI 5 sche UF ice Biol tha fo 1. 44 
Machinery | 
SHUDS:. 203 0a aoe eeweEceesueee Ci liese sl need becteve leet 5 | 2 tie ss oce aise 1, 063 
Nailing mnachines__.__----------- DNs ester eas aes Alcona aa es eee eae Neen 11 
Tfoists and cranes...- 2222.22 22.2. Ee iar eee Sie eee eee rene 1 Pl ee aie 6,017 
Woodworking. .......-.--------- 65 leet tel le eee Lp) en ee Pe deashs hl cota ROG 
Panel presses... 022 e eee | ee eae ey [RD ee (ee aR 2 | eae tote nrc teat e i Bai he 666 
Miscelluneous_....-22-2--2-2 2 y ia Se SR re ECO eee 1 4 : Bos 2 gral Succes 209 
Total ........--...-2------ 395 |e eae eee Renee Senne nna Ce euioks ieee 8, 832 
Per cent of grand total__......-- 2. SU) | Se ee Oe re Renee ne peeaeete [pees le Baller Legace 12. 16 
Miscellaneous es | i: | | pereost 
Gas explosion___....._..-.------ Telus: | 2 8 1 2 | Paneer | Se ne (ore ee 225 
Flareback, boiler or still....-2..- 14 eels oe 11 1 | PRE eee eee er ener ee 324 
Still explosion. 20 2. lee eee ie eer | 1) eect Picea eae eee ease 37 
Louk-bov failures....2...22-2---4 S| eee oes Oi betel Pee att. | Gracious ae 18, 203 
Horses, wules, insect8_.....----- ee | Lee wto’ > eee cE ere eae | 2 O4 
Splinfer8......-..-----.--------- ee Jeceese [ew ene ef-s sees Psat Soret 2 She | ib gsctas 148 
WICKORS 5232s ei escduuedeu 5 Po esl ieee Be eee ee tecbenus 1 21 
Horseplay.....2..-..---------- ee Thad we eect ok Kage ecco, eee caer sae ae |rneeee- |- 3 1 
GUERMe reece snc ence ee ) 1 Gk eee See eens | rg ee eee 1, 612 
Miscellaneous... .-..-..-.-.2---- | Os oe i ee 2 | 4 Dil ata scs fe oaede ! é 
AT (Oe a #81 | 82. Seeenn tian enna | eemetes Lone eine Renee | 21, 220 
Per cent of grand total__...-.--- Bip aoa waco aa cell heme | ese dag se Pag et | Riiecen Aeon 29. 23 
‘Includes 1 fatal sccident. ‘Includes 3 fatal accidents. 


CAUSES OF INJURIES AND EXTENT OF DISABILITY 


That there was still some unguarded machinery in California re- 
fineries during 1923 is shown by the number of permanent disability 
cases listed under ‘‘ Machinery” in Table 14. Indirectly machinery 
guards are responsible for much progress in accident prevention 
aside from the fact that they protect the workman from machinery 
hazards, in that they are a constant reminder that the management 
is concerned in protecting the employee from injury. 
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Taste 14.—Summary of data regarding causes and number of injuries, by extent of 
disability and total days lost resulting from each class of injuries 


P Severity of 
Number of injuries ‘ajuinies 
Cause of accident Perma Temporary disability Total Per 
os | cent of 
Total | Déaths| partial | se total 
disa- ;lidays: 8to14/ 1lto7 da 5 time 
bility ‘orover| days | days ay lost 
Z - es et, lls, eee 
All enusee - 2252 < scene ena=- | 0; 8 B 288 146 > 405 | 72,620 | 100.00 
Heavy lifting and straining. ........- fag. Bart 31 24 63 1,621 2.25 
Dropping objects or materials han- | 
1, | SRR ea a esr ee ee ee 84 | ole 1 25 10 47 1,077 1. 49 
Stepping on objects .............-.-.. | eee tes seen Ss 9 33 402 mays) 
Ranning into or striking objects_.._- DA chats Guie 1 12 9 29 867 1.19 
Struck by moving objects.__....._-- 90 |... 3 30 2) 37 1,63 2. 20 
Struck by falling objects . - 50 2 2 21 2 2} 13,541 18. 65 
pepems objects not handled by i in- 
cigitei eee veces danke tem eel) 2A esol the 2 tO’ 6 1 5 359 54 
Flea of persons. ....-....-..---.---- 159 2 2 60 22 73} 17,201 Bu 
Hand tools.....-..--...-2--------eee AG Veet 1 15 9 2 1, 231 1.70 
Automobiles, trucks, ton eteatet 12> Voces 2 8 1 l 2, 497 3. 43 
Mie tee tid ote met woh oth aaa eS peel eee ees losvawscd 1 Dyess bree tee 31 04 
teint lene s'c cues Prepare Pees Gt eee ene ea POU eee ee 21 10 55 905 1.37 
Firing objects_...-.-2-.------------e | Pag eae 1 9 | 9 36 1, 044 1. 44 
Machinery. ........-.-.-...---.----- 2 l 6 ll 3 5 8, X42 12.16 
Miscellaneous.......-.....--.---.--- 81 3 4 | 27 16 31] 21,229 | 29.33 


PART OF BODY AFFECTED 


Table 15 shows that injuries of the trunk and back caused the 
greatest loss of time, chiefly due to five fatal accidents in which in- 
juries of the body proper were the cause of death. Injuries of the 
head rank second, principally because the three remaining refinery 
fatalities were due to such injuries. ‘The large number of accidents 
causing injury to the feet were mainly duc to three causes, dropping 
objects or material handled, stepping on objects, and falls of persons. 
Slipping and tripping alone resulted in 72 accidents, 28 of which 
caused injuries to the feet. Accidents of this kind show the direct 
relationship between plant orderliness and safety. In the number 
of accidents the hands and fingers rank second. Getting hands and 
fingers caught between a moving object and stationary material, or 
vice versa, caused 39 accidents. This again demonstrates how im- 
portant is the watchfulness of the employee in preventing accidents. 


Tasix 15.—Summary of data regarding part of body affected 


Number | Per eent Time Per cent 


Part of body affected of of total lost, of total 
accidents | accidents | days tirne lost 

YAM POT so sacesds ecb cee oeccsans See lee dene gases : $30 | 100.00} 72,620 
Eyes... 2.2.02. Seo oe eT ee ike toate ea hepa eae 89 9.57 5S 
NOR ec ol ale een a eee oe 43 4.63} 18, x3 
NC one ote el ee eh Gee ie AA 433 U3 
Shoulders, arms............................._.....--.------.._. 3 6.77 2115 
Hands, fingerg......0 0. ee eee ee nee eee e eee 196 21. 08 6, 207 
ATONE, DOCK ooo cco hocks gatwiuiy, Sede tee esanrs oken 194 20.865 | 32.774 
Feet, ankles, toes.........._...-...---.----e2-0--------eneeeeeee 217 23.33 4.520 
UN a Fn ta ean ee ie cence tog 84 9, 03 2, 3 
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AVERAGE NUMBER OF DAY8 LOST PER ACCIDENT 


The average number of days lost per accident (Table 16) in Cali- 
fornia refineries is just 4.75 days per accident less than the average 
number lost per accident in drilling and producing (Table 5) during 
1923. _ 

Table 16 shows that the number of days lost from refinery accidents 
is relatively high. 


TABLE 16.—Summary of data regarding the average number of days lost per acct- 
dent, by causes 


Cauce of accident 


AW UCUISOS ES: 222 oo. 8 Se etidow ete Scud sacl ee ow ciowneeicsteee 


Stepping oi-oblcctSs. 6.40 ho bus te be ose eG teeta 
BANS he 22 och ns tt tee She Se SEs oS bee osc eteoedsccomesd 
Dropping objects handled. .2.0 022222 eee eee eee 
Heavy iting an Stminiine. 225 te cnen vi conve bons eee dea teleost 
VC VI CLOS ste sls Sarak. pace tantra tl atic te eee ante ch Nae ehcp aM es tae ae 
Running into or striking object8_...22..02222222222222----- eee eee 
FETS TAO ICCES As Loo ed pce oh he oe ois ilps oe eens Sol cau Salle cetera sel auas ss 
Struck by moving object$_...0-02- 0.22222 ee eee nee eee 
Hand tool8ecte nes el ne oe ee A a eh cD head id eth SE 
Dropping objects not handled by injured ......20220.220-20.0--2-- eee eee 
RearlIS OU PQESOUIN: <2 es oo ete oe Soe Bhs tes Sone Lag Sco ndia wi eee Se ciooatoes 
AltoOnlGDies TUCKS, UTICUOIS..0.< owe hoe Cee vekee eck ctcdes bec eee eee eeto aces 
Miuscellineouss 2.4. 0.. s.0b oe ase eee habe cakes eee ede BS tae 
Struck Wy Gilling OD]OCtSs25 a5. eset oe oe eke dese be otwedevebeeeiiete 
WEACIINCEY (he fae Beem edad e aun haeeelseet item ae Sit tthe tienes 


CLASSIFICATION OF REFINERY LABOR 


When classified as to groups of workmen, the figures in Table 17 
show that the work done by the shopmen in and around the refinery 
ranks first, both in number of accidents and days lost because of 
accidents. Roustabouts and common laborers rank second in num- 
ber of injuries, whereas craftsmen are second in days lost because of 
‘accidents. 

That these three groups of refinery workmen receive over two- 
thirds of all injuries and lose in consequence nearly two-thirds of the 
time lost verifies the general opinion that construction and repair work 
is by far the most dangerous work in and about a refinery. 

Refinery labor is arranged in 14 groups. Table 17 shows the num- 
ber of accidents and the time in days lost with percentages of each 
for the various groups of workmen. 

(1) Container manufacturers (includes lumbermen, box makers, box nailers, 
coopers, drum and barrel washers, drum and barrel repairers, drum painters, and 
helpers). 

(2) Compounders (includes grease and asphalt workers). 

(3) Can and barrel fillers. 

(4) Distillation crews (includes still men, firemen, pumpers, gaugers, receiving- 
house men, and helpers). 
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(5) Treaters (includes acid-sludge and refined-oil treaters). 

(6) Filter men and clay burners. 

(7) Engineers and firemen (includes power-plant operators). 

(8) Teamsters (includes helpers and stablemen). 

(9) Truck and tractor drivers (includes helpers). 

(10) Shopmen (includes machinists, boiler makers, welders, blacksmiths, pipe 
fitters, lead burners, and salvage men). 

(11) Craftsmen (includes carpenters, electricians, tinsmiths, painters, brick 
masons, and helpers). 

(12) Roustabouts and common laborers (includes semiskilled laborers, riggers, 
and cement workers). 

(13) Warehouse and shipping crews. 

(14) Miscellaneous (includes crane operators, hoist engineers, locomotive 
engineers, gardeners, laboratory workers, messengers, foremen not otherwise 
classified, and watchmen). 


Taste 17.—Summary of data regarding accidents and days lost, classified by 
' occupation of injured 


Number | Per cent! Time | Per cent 
Occupation of acci- | of total | lost, of total 
dents | accidents; days time lost 


All occupations. _............_.---....---.--------------- 930 100. 00 72, 620 100. 00 
Container manufacturers ete ere tas Nae a er eg ete | 38 4. » 1, 393 1. 92 
POUNGEMNS 6-2 esi a ee aie ok a ele aes ett Lite ‘ ! ? 
Can and barrel fillers... .........-..22.-22 22 --- ee eee eee eeeeee 21 2. 26 360 49 
istillation crewS_....-2-- 2-22 00 ene eee eee cece eee ee 44 4. 73 12, 914 17. 78 
MOE eos eae? a Rested rely teenne an at nach cute ee cama ace 10 1. 07 12 
tier men and clay BUrMnOrS 3c ere ee oe Hoe se 4 : “ ae 10 
eOgineers and fremen.___.._......_........_.......------------- 4 
ST PAMISUOIS Shogo kk, Does Bhs Cote dee ene as eaten | B3 2 47 260 . 36 
Truck and tractor drivers. ..............--.0-----eeeeee cee eee- 19 2 04 2, 538 3.52 
BDODMON: xcs hide ee ee tens esaattne: | 331 35.59} 24, O41 33.10 
CHANSON yc so sa Ak ii ite sect eae eye arden cee #2 882] 16,013 22. 09 
Roustabouts and laborers. ...........-----.-.---------eeeeeeeee | 275 20. 57 7, 122 ¥. 81 
Warehouse and shipping crews. _.__.....---.------------------ 2 2. 36 444 61 
BINA NCOUS 22 een ake coe tela acid | 46 4.95 7, 013 9. 66 


SALES AND MARKETING ACCIDENTS 


Table 18 shows that the number of accidents and the corresponding 
days lost in the sales and marketing branch of the California petro- 
leum industry for 1923 were less than in the other three branches of the 
industry. During the year there were four fatalities. A painter fell 
from a scaffold while painting a tank at an oil substation, a carpenter 
was thrown from his automobile while driving from one job to another, 
4 truck driver was drowned when the truck he was driving ran off 
‘ferry into a river, and another truck driver was fatally burned when 
his clothes, saturated with gasoline, caught fire. 

Cranking trucks and automobiles and heavy lifting and straining 
Were outstanding causes of injuries to workmen. The many minor 
Injuries to service-station attendants included those caused by tire 
lock rms flying off and striking employees while inflating tires, 
getting fingers caught in the doors of customers’ cars while wiping 
the windshields, being burned by hot water and steam when filling 
°F preparing to fill radiators, and receiving cuts and scratches when 
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gasoline tank caps were being screwed and unscrewed. In addition 
to these should also be listed the many injuries resulting from slipping 
and tripping while servicing cars and being run into by auto- 
mobiles and trucks entering service-station yards. 

Pumps at substations or oil-distributing plants caused two rather 
serious accidents; both could have been prevented if adequate 
guards had been in place around the moving parts of the oil pumps. 
Similarly, the four accidents due to fingers getting caught in the 
belts of the small air compressors at service stations could have 
been avoided by mechanical guards over the belts and pulleys. Men 
should be shown how to lift heavy objects correctly and how to crank 
a truck or automobile safely so a fractured or sprained wrist will not 
result if the engine should backfire ; they should be told that a radiatoris 
very much like a small steam boiler containing considerable stored-up 
energy when the water in it is boiling, and that cuts and scratches 
should receive immediate first-aid attention. 

Table 18 classifies the 600 accidents to sales and marketing em- 
ployees as to causes, showing the number of accidents and the time 
in days lost, with percentages for each of the 15 main causes. The 
part of the body affected is also shown. 


TABLE 18.—Sales and marketing accidents, classified by causes 


| Part of body affected 


Num- 
ber of Time 
Cause of accident ane oe lost, 
ac l- Shoul- Hands Trank Feet. d 
dents | Eyes | Head} Face} ders, |proers' back jaukles,| Legs ays 
arms | 08ers toes 
All causes | 
All causes_....-0.----- eee eee ee | 1600} 27] 19] 18] 40} 195] 1271 103] 61] 34,210 
Per CON cs fe chi ee ce cent eus.2.. (OO00 | ce No ec eg el Loe cee leew ce che ca cali eee eet ece eccles ceed 100. 00 
Heacy lifting and straining 
Heavy lifting and straining- ~~... 7 a eee eer eee . 8 4 58 |.---..- 7 1, 251 
Per cent of grund total..2....2..) 12.88 |... 2. she Mae oetoais ee tone eee a-alate clot owcutc peewee ef ooeloae 8. 66 


Dropping obserts or matertals 
handled 


Dropping objects or materials. _. ig ae ernment 13 4 
Per cent of grand total...22.2222) GOOG L. octal Caan 5 8 eee ee ene Die ek daa 
Stepping on objects | | | | : 
Nallsicts to sseceeceteeteedigias| «OB | bectuel Stent! seus veleaeen vemasaclumen tens 
Miscellaneous. ...2..2--------- P 16 ae ee Lecuey | Saas NS | sacoes 4 | 
Total tie atte cate 2) Re eee eee cawet | eet eee |---+-+- cabeb bess 
Per cent of grand total. ....._- eee a eee eee: Ree ey: Bd et Male tat a faa UN Sie Aen dR tere Oe os eae HONE 
———— SS aS ee OSS ClO e—eSS=_—OE™ESSF_OCO eS Cle Eee 
Running into or striking objects ' 
INAS Wie age 6 one es oe Sete Wr cegeliccese | Moses | ears | 3 | Sic eced | arrears 
Miseelluneous......0222-2-.2026- BS sone y ater 3, 34, 2 
ee | Le 
GUM cieetelase Soo ates | BR. eee Sees Bt bey ores oo aler, ee fetes eee 
Per cent of grand total. 2.222222. 9.67 (2.0... Vesdeaee hese Re She ete ae a mit ate ete Eaessts 
as a SSS —F a ge ee ee 


UIncludes 4 fatal accidents. 
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TaBLE 18.—Sales and marketing accidents, classified by causes—Continued 


Part of body affected 
— ==! Tine 
Cause of accident secs Shoul- Tlands| Trunk.| Feet: hae 
dents | Eyes | Head] Face | ders, Angers back ‘ankles, Legs | “YS 
arms oes 
Struck by moetng objects 
Caught between objects and 
materialb... 2.22. e222 eel ee. B80. ces ete ee See 1 Ne, cleans I Ue ] 301 
Struck by objects...........-.--- 32 1 3: 5] 4 8 4 | 3 4 449 
Tal ss etn gals BD eoetedlipe es eRe AIPN ares Pee eee Rseans 750 
Per cent of grand total_.........: 10.34 [20 2... pees esto preaenree ee eee mney ne pera che ne eee ieee 2.19 
——— = SS SS | — SO SS ee ee 
Struck by falling objects | | | | 
Materialg.........-.....--------- 7 | ae re lesan aas Bled casts | 2 | eoos | 71 
NN a car nea as Ss Pa atlas le 4 oo 3 1 foresees oo eee lee neeee tne ese | 26 
MP Otal oe os estas Macao os arene Lporetones eee |-------- ere were | 97 
Per cent of grand total. ......._- Vii ac tote canes iene ok 1 oh ie are cares canals cates ane 0.28 
Falls of persons | 4 | : 
| 
Slipping and tripping.........-- 52 | eee 1 : 1 22 9 14 14 it a2g 
Into holes and neh wea places 1 SOE (ee eee ae Opera 2 2 1 103 
Ficm ladders and seatfolds. __... 4 an 1 | l | § 7 5 3 1 6, 425 
From automobiles and trucks. . . elseced Louetdae Vousr eee 1 2 3 2 3 368 
Dial so. sito site te | ae oly Sarees ene bees ts ate antes leceueey FUSOE 
Per cent of grand total_....-..-.] 18.34 0000.0 22. ee eee eee iia eee me ern ore 2S] 
Hand tools i = - ) | | | | Seer 
Hammers, hatchets.____-.._..-- 10 22 oe | ener Nese. | cee | ee nee Legere 27 
Wrenches..0000...22.2.---. eee 4 | Seite 2k le stew ne | Xa eee ee Seated Oy ahs cee 9 
Jacks, pines, bars, ete.........__- one eS ees Bese |hiae tee | Vie oye | 18 
Miscellaneous__...2...-22-22---- | Pee. | eB cesa tes eEceins aed tia | | ee Pepe Gen dhietepeti asad 22 
Die eae ee oe ne LR td pe ree ees a oe agai Seg ee yo AE Sioceiis See 
Total oohot ete ei eshse PR sed eek ee etna epécles eee eae eee (act sg 
Per cent of grand total.._.....-.| 2.83 |..__.. VS a teed eset ie a aaa tae Pande ects ante Te 0. 54 
Automobiles, trucks, and tractors | aa . 7 
Re (airing aco ecteremacetuctasss 13 | heed | eee _ 2 5 eee 2 | 6, 474 
ONURAUNG 2 ge ae TRE oa, 1b GF 3 16 34 10 lo caus. 2) 7,004 
BUMCK: DY cscice ie che cee obe 7: ee ee ] a eer 2 3 7) y | 423 
Total 22 hide sucess 719 ogee as eee neue eles ener | cenacas es | 14, SOL 
Per cent of grand total... .._..-. 19.84! 002. Saeeh RANE Poclnae me jer ere heer eee ae | 43.27 
Burns ae | 7 | 7 —_ 
Gas Olle ceetuancwndes oe aceuuhs 115 Detain 1 | 1 | 2 Deg ee ; 4) 6207 
Steam, hot water........._...._- Xi ere BF ete ata atiiit cee call raat ptr jecctee- Pobia 15 
Acetylene and oxygen.........-- 1 Ves ssc atest foie Sec yeei ea eae eI Ma (eee 3 
Miscellaneous.......-.---------- ee Losey Abe Bie 1 ee eee phew 34 
TOA) 2 ccc d.secusor se suseus 3. J wore Priced Eaheai Soar: eee eet wad 
Per cent of grand total.......2.-- pee SOs clots aor Uemaeiay Masen le pean eee Ms hte deen ee enae ee ee 1 4s. 30 
= ee oS a eRe Sy Se ae a OAT oe a Ses aes pea ae 
Flying objects | | | | | | 
Chips fram materials........_._- 4 | Bedale iecniae | Ue Soeeh ees [Asoc teeta Ee ead 23 
Chips from tools..._......2..---- I ties batted oe 1 os ee Paeetek. aioe eee ee 3 
Fron grinding wheels........-.- 3 eee eekereeedee Peers ieee: ae on § 
Flying particles. ..-..-.--.- Sean ll | Mo .. eee ee ee ae _ Saitek, 87 
2) ee ee \ 2 ae ee (Seemees Mere es ere | i aonset fae | 1k 
Per cent of grand total.._....._-- DE Rio 8 teats Uae Somace = b5h Geis peers | SAS ai SS heer BS aw inal 0. 34 
Machinery “ .. a a - | ; | * . 
BEGUN scott densest) “Pal keat lepton Veco Genet as ie ee eee eee | 83 
Pumps at stations. ......--.--..- 2... |------ bade aee eee 72 ee een Seer ; OH 
Air compressors.....202..2.2-.-- 7 eres Pe ameter meter tety, eer eens iO aad Y] 
a et es ee : 
|.) ee ee We iujauss | ree Penn oxen een | Bawls ae Beds a. 115 
Per cent of grand total.......--.. 217 foe siiduige Sesonet | buatdta aeeeewentia enc: eee 
§Inciudes 1 fatal accident. . 8 Includes 2 fatal accidents. 
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TaBLE 18.—Sales and marketing accidents, classified by causes—Continued 


| Part of body affected 


| Num- 
Cause of accident pies | Shoul- 


| dents | Eyes; Head] Face : ders, 
arms 


= as Be Lae 


Miscellaneous 

Gas explosion. ......-....--222-2- Tolesies a lesece cl ace be. ere al te ee eee 
Splinters..----..-22------2 eee | TNE pe he gs le to scaneekd 
fickers8__.............--_.._--_. BPE pesrle wc Lo tegen ce! 
Gassed__......-...2.--.--2------ | he fees cree ah te cipal 1 
Miscellaneous........-.-----.--- 9 Pi steue, 1 2 

Total........--------ee---- aa. eee (REESE Siegert ak aveee Pewee 

Per cent of grand total_.........- eo eee ener ena (Tine en ippatoa es 


CAUSES OF INJURIES AND EXTENT OF DISABILITY 


Table 19 shows the accidents classified by causes, with the extent 
of disability and the total days lost because of each class of injuries. 
All but 13 of the injuries to sales and marketing employees were 
minor and caused only temporary disability. However, the record 
can and should be materially improved. Many companies have 
clearly demonstrated that this is possible. 


TaBLE 19.—Summary of data on cause and number of injuries, by extent of dis- 
ability and total days lost from cach class of injuries 


Severity of 
Number of injuries injuries 
Cause of accident Perma-| Temporary disability Total Per 
nent F cent of 
Total | Deaths} partial lost total 
disa- |15days|8to14] 1to7 | days | time 
bility | orover| days | days lost 
All causes......-2-------- 22. 600 4 8 152 126 310 | 34, 210 100. 00 
Heavy lifting and straining. ...__.__- Te deocescee 1 19 25 32 1, 251 3. 66 
Dropping objects or materials han- 
Oe ee 2 ee ah eee BAe rae cle Aine cee 11 8 35 533 1. 56 
Stepping on objects._..... -.2.22.2-. KP ae a ee ee ree 6 6 20 7 
Running into or striking objects... .- SOO te oer er ANS! 8 14 36 42) 1.23 
Struck by moving objects...._..._.. Gos) owt os Vetenstcee a 15 8 39 750 2.19 
Struck by falling objects. —--....222-- Ds Passi aes cone sok 2 4 5 97 
Falls of persons...........-.----.--- 92 ] | 1 34 19 37 7, 824 22. 87 
Hand tools.._.---2-- 22 eee. | in en 1 5 3 R 289 
Automobiles, trucks, tractors.._.._.. 119 2 2 38 27 50 | 14, 801 43, 27 
BUPoS 32.40% Sec cor dcohosecedousetuces 23 | i eee 4 4 14 6, 259 18. 30 
Flying objects. ...-------- 2 2-- eee TO pcoattissbe ete Dake 3 2 14 118 34 
Moachinery......-..-....-.-.---.---- | ig Peon 2 1 4 6 1,015 2. 97 
Miscellaneous. ....2.2.2.22..-.-2.-.- eo htc 3 1 6 2 14 545 1. 59 


PART OF BODY AFFECTED 


Table 20 shows that injuries of the hands and fingers formed about 
one-third of the total number in the sales and marketing division for 
1923. Ninety-six, or approximately one-half, of these were caused 
by not properly cranking automobiles or trucks, running into or 
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striking objects such as ragged fenders or broken windshields, getting 
fingers pinched between barrels or drums of petroleum products while 
loading them on trucks, or getting fingers caught in automobile doors 
while wiping windshields of cars. 

Heavy lifting and straining caused 58 of the 128 injuries to the 
trunk and back. Truck drivers suffered most of these injuries, which 
happened generally when they were moving filled drums of oil, 
handling case goods, or filling overhead tanks with oil from a bucket. 

Dropping objects handled and stepping on objects caused over one- 
half of the accidents to the feet. 

Since the injured themselves were responsible for the majority of 
accidents to sales and marketing employees, it is evident that instruc- 
tion of personnel in safety work would be the best preventive. Some 
companies have obtained excellent results by circularizing their em- 
ployees with posters, bulletins, and mimeographed copies of instruc- 
tions on correct and proper methods of carrying on their work. 


TaBLE 20.—Summary of data regarding the part of the body affected 


Number | Per cent | Time Per cent 
Part of the body affected of acci- | of total | — lost, of total 
dents” {accidents days time lost 


AN Dat nc saint rind atcutean ashre hacen teeteciatns 600 | 190.00 ' 34,210} 100. 00 
Eyes oe ond 27 4.50 | 197 58 
TCA pace ah ad act Ny oe £0 gemini Gea ga cemnae inten ge cae, 5 ey eu ated 19 3.16 240) 70 
TC, nT fea A aa NEN NET AG OCC NE RTM TES od 18 3. 00 218 63 
SOU GO RS METIS 5 ct oc lta casa ohare peed nace ou genie tds 49 8.17 Yi7 2. 80) 
Hands HH RBRS oh oat costae seers) weer tes ee eae ease 195 32. 50 4, 185 12.33 
RUT a HOR Se tc te eee Passe scat anes ain chao Bizet kes ah wae america ad 128 21.33 26, Or? 76. 24 
Foot, ankle: 1008.cocc. oe oe pole wa aca oe uct sa cogs belo osedee ion. 1055 17.17 1,300 3.07 
Vee eat eens ee oe teh andae Shae tented ape ute oped t 6L 10.17 974 2.85 


AVERAGE NUMBER OF DAYS LOST PER ACCIDENT 


Table 21 shows that an average of 57.01 days was lost per accident 
by sales and marketing employees during 1923. This figure is very 
nearly the same as that for pipe-line and transportation workers, 
where the number of days lost per accident was 59.71. 
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TaBLeE 21.—Summary of data on the average number of days lost per accident, by 
causes 


Cause of accident 
ACAUSCS 3275s ecu food eee cepa t aan cocce Co eece reece beooseseeecoe: 
Flying objects - 1 co2c os wae eee cesses sere e So enaesce sade ae sao Seeie wees s 
Running into or striking objects........--.-.--.---2-.-------- Batra eel 
NI ACHINCHY. 266 a. sacle cht toon eeuee Sol sue. OA oco tudes oye eee Gee 
Struck Dy falling objectSs..cccs..secc. coe ew ce oe ee eee esate weeses 


Stepping OM OW/CCISi ss cse oe ie eee eee ese we ge eessedeeneeees 
Dropping objects handled by injured........--.....---------------------- 
Struck. Dy-MOving OUCC och eee eee cn tek Seki ee eee onde eecaed as 
Heavy lifting and straining... .22 <2 2. ce nce ce cede eee teeta e ns sedeecweeee 
Hesnd Aool8:.0. 224 owe Ste poceves ceo eect toe St keto cs oie Sts 
Miusceéllineéous....cc-s ss cceccesedeccecestcck cctecee uous sees uvescdebessccbe 
Fauls Of (iGrs0ns:.-03..40.7 co Gaselececoenuiess ewuceeceaueeuececcde auras cues 
Automobiles, trucks, tractors........--.----..----------- eee eee eee eee 
PUPA Sc eee See ic ete Aa ae Ru aes a ets Selec sents cade 


CLASSIFICATION OF SALES AND MARKETING LABOR 


When the accidents in the sales and marketing group are classified 
by the occupation of the injured, as in Table 22, the seriousness of 
injuries to truck drivers can not be questioned. Craftsmen, of whom 
painters were in the majority, rank second and service-station at- 
tendants third. However, on the basis of number of accide -ts, 
service-station attendants rank first, followed closely by truck drivers, 
who, out of a total of 600 sales-division accidents, received 158, or 
11 less than the men selling gasoline and oils at service stations. 

An analysis of sales-division labor follows, in which the employees 
have been grouped into seven divisions; from this classification and 
the data given in Table 19 the summary in Table 22 has been com- 


piled. 
(1) Service-station attendants (includes station salesmen and air and water 
boys). 


(2) Truck drivers (includes tank-truck salesmen and helpers). 

(3) Warehousemen (includes warehouse laborers, yardmen, and watchmen). 
(4) Craftsmen (includes carpenters, painters, and steel workers). 

(5) Laborers (includes common laborers, concrete workers, and gardeners). 
(6) Garage men (includes mechanics, car washers, and helpers). 

(7) Miscellaneous (includes collectors, salesmen, clerks, and miscellaneous). 


TABLE 22.—Summary of data on accidents and days lost, classified as to the occupa- 
tion of the injured 


— 


| 
Number | Per cent Time - Percent 
Occupation of | of total lost, of total 
accidents accidents days time lost 


All’ pecupslions ico. 6484 ee eet cece ee eect 600 100. 00 34, 210 | 100. 00 
Service-station attendants.._......---.-- --- een eeeeeeeeeeee 169 28.17 2,491 | 7. 28 
Trick driers: owe sek ool cecerdesdoc cece vendo stcce bein eccee 158 26. 34 20, 843 60. 93 
WearehouSémen...c co osc boc cde ceo ce cece eccbdes Sek deecoccks 95 15, 83 1, 425 4.17 
Criftsoien foe. ne ee a he Sus st le sees sl teeed ck tee ose ee 50 8. 33 6, 924 20. 24 
Ta boretSicco cod es co bene Bee sea batted esse eet eres Se 35 5. 8 347 1.01 
Garage NEN. oss checked cckosee see eeee eee eee es 62 10. 33 1, 865 §. 45 
Miscellane0uS 2c 52s bcece sce uewend coedeetenesedasgencee veces 31 8.17 315 . 92 
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